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STANDARD LCD FOR TOSHIBA STANDARD DTS LSI PRODUCTS 


DIS LSI Product gle i 


TC9S02AF-001A 
-09 E-/030-9 98 X 10 
-022 


TC9302AF-027 E-9481 59x15 
Only for Application of 24H Clock 


TC9304F -002 
E-6039 48X11. 
-015 


TC9304F -003 E-5066 A48X11.5 
For Application of FM/AM, 















5V 1/2 duty, 1/2 bias 


TC9304F -011 E-6102 43X11.9 


TC9304F -012 
O47 E-506/ 43X11.5 
-051 


TC9304F -016 E-6140 A8X11.5 
TC9304F -027 E-5068 66X16 
E-9478 59X15 
E-0909 11X19 
-007 
E-9479 59x15 
-008 


TC9308AF-005 
E-9473 41.1X12 
-022 


TC9309F -001 E-6185 68X15 
TC9309F -002 E-6187 68X15 
TC9309F -006 E-6188 68X15 


Note) Above mentioned standard LCDs are produced by EPSON CO., LTD.. 








TC9307AF-004 


FM/AM/TV Band (12H Clock) 
SV 1/4 duty, 1/3 bias 
For Application of FM/MW/SW/LW 


Band (24H Clock) 


3V 1/2 duty, 1/2 bias 





OV 1/2 duty, 1/2 bias 
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LTCosO4aF - 047) DIGITAL TUNING SYSTEM 


CSOUTLING OF SYSTEM vee N’ PA TIVE! 


1093041-047 is a single chip digital tuning system for car audio a “Havilig the c Capability 
corresponding to the requirement of the whole world with the abundant specification selecting jumpers. 
this system is provided with the functions for two bands or three bands, clock and tape. 








ORECEIVING BAND 


Ca 
1D RECEIVING BAND Hz) Fref(Hz] | IF(HZ] | REMARK 


att aac eek = 
4 LoL ars = tore [200% | 200k | — 
"Ta fol m1 ~ 09.9 ¥ | 100K | 100K | 

raft 27.50 ~ 108.004 | sok | 50k 
a aoe it oe ae 

4 LoL [sso ~ tr [tom [0m | tox 
“Ta [o| s2~teor «| xf «| % | 
rafa[sar~ ior [ox] ol aK 

Pw fof of isaiss~ 2k] tk| oe] tk [oetor | + _ 


+ MW and LW are operating as one band. 
UP ----- LW 281KHZ —> MH 531KHZ ----=> MW 1602KHZ —> LW 155KHZ - -- 
DOWN ---- MW 1602kKHZ <— LW 153kHZ <--- LW 281kHZ <— MW 531kHZ --- 















QOUTLINE OF FUNCTION 


CTUNING FUNCTION (Scan method : saw-tooth waveform type) 
- Manual UP/DOWN tuning 
- Auto-search tuning (SEEK) 
- Hold-search tuning (SCAN) 
- Memory scan tuning 


CMEMORY FUNCTION 
- Each band (FM1, FM2,HW/LH) : 6 Stations,3 bandsx6 stations=18 stations max. 
But the receiving range of each band of FM1. and FM2 are the same. 
- Auto-memory function 
- Preset method can be chosen 1 key type or 6 keys type. 
- Built-in tracking data 


OCOCLOCK FUNCTION 
- 12/24-h clock 
- Clock function is optional. 
- Clock display is optional at radio off mode. 


COOTHERS 
The abundant function switches and display for tape deck control. 


The information contained herein tS presented only as a guide for the applications of our products. 
No responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third 
parties with may result form its use. No license is granted by ante or otherwise under any 
patent or patent rights of TOSHIBA or others. 


Ihe prodects described in this document are-strategic products subject to COCOM regulations. 
They should not be exported without authorization from the appropriate governmental authorities. 
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TC9304F-O00ol DIGITAL+: TUNING: SYSTEM 
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© OUTLINE OF SYSTEM "ERIN G 


TCS304F-051 is a single chip digital tuning system for car audio use. Having the capability 





rete! 









corresponding to the requirement of the whole world with the abundant specification selecting 






jumpers, this system is provided with the functions for two bands or three bands, clock and tape. 
RECEIVING BAND 


© RECEIVING BAND 
Fref IF REMARK 
{Hz] {H2] [Hz] 


[ol e[ “erse~scca [eo [oe 
+10. 7M 
Labbe sere 0 | 200m | 200. 
25k 














MT ileal wi~eceu | tm | tom 
pt { 1] 67.s0~t08.oom | sok | 50k | 


rofo[ sr~veow | | | m 
we [ef a ee Se 

+450k 
" Tafel sa ~seoe | «| om | om 


rip [ser = ooo Patot al 
[Ew [0 | oipssries ~ evecare] [om apa 


¢ * 1 MW and LW are operating as one band. LW stop frequency is can be selected. 


-10. 7M 








UP ———— LW 279/281kHz —-——> MW 531 kHz ——> MW 1602 kHz —-—> LW 153/155kHz 
DOWN ——-— MW 1602 kHz <—— LW 153/155kHz <—— LW 279/281kHz <—— MW 531 kHz 
LW manual tuning >; 153 ~ 281 kHz 
LW auto tuning (Stop frequency SN) ; 153 ™ 279 kHz 


LW auto tuning (Stop frequency 9N+2) > 155 “~~ 281 kHz 
© OUTLINE OF FUNCTION 
© TUNING FUNCTION (Scan method : saw-tooth waveform type) 
* Manual UP/DOWN tuning 
¢ Auto-search tuning (SEEK) 
* Hold-search tuning (SCAN) 
* Memory scan tuning 
% - LW stop frequency on SEEK/SCAN selector 
© MEMORY FUNCTION | 
* Each band (FM1, FM2, MW/LW) : 6 stations, 3 bands X 6 stations = 18 stations MAX. 
But the receiving range of each band of FMI and FM2 are the same. | 
* Auto-memory function 
* Preset method can be chosen 1 key type or 6 keys type. 
fe) OTHERS 
* Clock function is optional. 
* Clock display is optional at radio off mode. 
* The abundant function switches and display for tape deck control. 
The information contained herein is presented only as a guide for the application of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or 


other rights of the third parties which may result from its use. No License is granted by 
implication or otherwise under any patents or patent rights of TOSHIBA or others. 





The products described in this document are strategic products subjects to COCCM regulations. 
They should not be expected without authorization from the appropriate governmental 
authorities(as of 1990. ) Q 
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BS FORMING 


TOP VIEW 
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TCO307AF-007 SINGLE CHIP DIGITAL TUNING SYSTEM 








© GENERAL OUTLINE OF SYSTEM 
The TC9307AF-007 is a digital tuning system optimum for such portable audio equipment as radio with a 
cassette tape recorder, and is provided with 5 bands of TV (VHF, UHF)/FH/SH/HW/LW and compatible with 
worldwide destinations. 
© PRESET MEMORY FUNCTION/RECEIVING AREA 


ee ee 
icistict 1 












a —_ a - 
a aan TEST tele eer rte 
| Genera tf to] | - | -] 5] s]-[-] [ol | 
Te ter eS T= T= T= eso 
ture tt | - | -[ 5] -[-[-| Jolfol 
| tener 2) tw] SE ~T-] st s{-[-Jo[ [o 
© RECEIVING BANDS ©: connect diode jumper 
3 (25k) pte JAPAN 
-10.75 M 1 ch _ 
12.5 k When receiving TV, Prescaler 
feTec T6135? is used 
25 k 


87.5 ~ 108.0 HAZ sine's " 
ers 
87.50 ~ 108.00 Hz 


531 ~ 1602 | sss | 
U.S.A. /California/Australia 
530 ~ 1710 kz 
+450 k 



































HH | 531 ~ 1629 KZ 
531 ~ 1602 KHZ 
a 
pw | 46~ 281 tz | eas k] tk [otk 


err ee 95 ~ 15.6  HHZ = SH- —"\ ae 

3.8 ~ 12. ae |General HBC Su- ae Soak 
SH +450 k 

2.3 ~ 6. | 23 ~ 62 Hz | — 

7.1 ~ 21.85 MHZ a ae 


© FUNCTIONAL OUTLINE 

Tuning Function 

Manual Up/Down Tuning (Sawtooth system) | 
- -Auto-up tuning (seek system) or semi-auto memory tuning is selectable. 

IF counter system auto stop function 
Auto tuning in SW band is the scan system in the meter band. 
Memory scan tuning 

Clock Function 
12-hour/24-hour clock (set up by destination) 
ON/OFF timer by time set system 
Sleep timer (90 min. ) 














The information contained herein is presented only as a guide for the applications of our products. 

No responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third 
parties which may result from its use. 

No license is granted by implication or otherwise under any patents or other rights of TOSHIBA or others. 
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FM SW2 SW ~f ) fof 0 00 MHz ) 0 





MW SWI LW 0 ) 0ol 0.0 0 KHz J 0 
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MINT FLAT PACKAGE 44718 
BS FORMING 
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TIMER CONTROL 
BAND 1! 


TOP VIEW 
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NTATIVE) 


The TC9307AF-008 is a digital tuning system optimum for such portable audio equipment as 


TCO3Z07AF-008 SIGNAL CHIP DIGITAL TUNING SYSTEM 


O GENERAL OUTLINE OF SYSTEM 





radio with a cassette tape recorder, and is provided with 5 bands of TV (VHF, UHF)/FM/SW/MW/LW 


and compatible with worldwide destinations. 


© RECEIVING BANDS 


So ie eae eso = 

|| frofrof =] =| === f=] ios 
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O}O| [rofio} = | = | = |= | = | = J canaaa 
jojo] tL Ti tt 7 t= jada] a | swan 


ce > Diode swich is ON. 


12 CH 1-3(25k) 
TV 
ia Pacceran CH -10.75 M 12. 5K Japan 


87.5 ~™107.9 MHz 200 k USA ] 
Ta7.5 ~108.0 Mz | 7 M 


































FM| 87.5 ~108.0 MHz 87.5 ~~108.0 | 87.5 ~108.0 Mz | res k USA 2 


87. | 87.5 ~108.0 MHz ~108. 0 MHz 100 ) 100k 


87. 50108. “oe Other 


531 “~ 1602 kHz } gk | ok | 


530 | 530 ~ 1610 kHz | 1610 | 530 ~ 1610 kHz | Other 
ow 


5. | 8. 95~ 15.6 MHz | 15.6 MHz Gen. SW-A 
3. 8 | 38 15 MH 12.5 | 38 15 MH Gen. SW-B 
+ 450 k 
2.3 ~ 6.2 MHz SW i 
1 | ~ 21.88MHz | 21. | ~ 21.88MHz | SW2 


nen | 4 me 









© FUNCTIONAL OUTLINE 


O Tuning Function 
* Manual Up/Down Tuning (Sawtooth system) 
Auto-tuning (seek system) or semi-auto memory tuning is selectable. 
* IF counter system auto stop function. 
* Auto tuning in SW band is the scan system in the meter band. 
* Memory scan tuning 


band changeover of method to which either of momentary or lock switch is selectable. 


oO Clock Function 
*  12~hour/24—hour clock (set up by destination) 
* ON/OFF timer by time set system. 


* Steep timer (90 min. ) 
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other rights of the third parties which may result from its use. No license is garanted by 
implication or otherwise under any patents or patent rights of TOSHIBA or others. 
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TCO308AF—-022 DIGITAL TUNING SYSTEM 


© Outline of System 
The TC9308AF-022, in combination with the prescaller TD6134AF, is capable of composing a digital tuning 
system that 1s optiomum to such portable equipment as pocket radio, headphone stereo and the like. 
Receiving frequency bands are 3 bands of FM/AM/VHF TV for shipment the Japan and 2 bands of FM/AM for 
shipment to other areas than Japan. 
© Receiving Frequency Bands 


“FEE Receiving Frequency [Hz] } Step [Hz] | Fref ret oh IF eo | 


- aT CO TR CT 
1] 1|furove 2] 87.50 ~ t08.00H | sok | 15k | +1078 | 


530 ~ 1710 k 
1k | 5k | +450 k 
530 ~ 1610 


522 ~ 1629 
9k 3k | +450 k 
531 ~ 1602 
© Functions 


Tuning Function 
Manual up/down tuning : 1 step/ipush tuning 
Auto tuning (seek system) : Continuous pushing the key automatically shifts to Auto Mode. 
IF count type auto stop system in combination with the TA8132F has been adopted. 
Memory Function 
Japan : FM/AM/TV each 5 stations 
Overseas : FM/AM random 10 stations 
Semi-auto memory function 
Other Functions 
12/24H clock 
Alarm function 
60 min. sleep timer (Japanese specification only) 
Battery charging timer function 


Beep sound output 


The information contained herein is presented only as a guide for the applications of our products. 

No responsibility 1S assumed by TOSHIBA for any infringements of patents or other rights of the third 
parties which may result from its use. 

No license is granted by implication or otherwise under any patents or other rights of TOSHIBA or others. 
The products described in this document are strategic products subject to COCOM regulations. 
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LECSS0GAr—-O025 DIGITAL TUNING. SYSTEM 


© Outline of System 
The TC9308AF-028, in combination with the prescaller TD6134AF, is capable of composing a digital tuning 
system that is optiomum to such portable equipment as pocket radio, headphone stereo and the like. 
Receiving frequency bands are 3 bands of FM/AM/VHF TV for shipment the Japan and 2 bands of FH/AH for 
Shipment to other areas than Japan. 
© Receiving Frequency Bands 


Receiving Frequency 
Band Step [Hz] | Fref [Hz] | IF [Hz] | Memory | Clock 
£0} E1| a ] 


| A~ 12 ch | 6.25 
Japan | FM 76.0 ~ 90.0 H 
: station 









| s0~ 160k | mk | 5k | 450k 
| s~ tea k | 9k | 3k | 450k 
Tete 
U.S.A. 
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© Functions 
Tuning Function 
Manual up/down tuning : 1 step/ipush tuning 
Auto tuning (seek system) : Continuous pushing the key automatically shifts to Auto Hode. 
IF count type auto stop system in combination with the TA8132AF has been adopted. 
Memory Function © 
Japan: FM/AH/TV each 5 stations 
Overseas : FM/AM each 10 stations 
Semi-auto memory function 
Other Functions 
12/24H clock 
Alarm function 
60 min. sleep timer 
Battery charging timer function (Japanese specification only) 
Beep sound output 
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OQ EXAMPLE OF APPLICATION CIRCUIT 
TCO3Z308AF-028 
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Q OUTLINE OF SYSTEM UNDER DEVELOPMENT 


TC9309F-001 is a C-MOS LSI designed for FM/MW/LW radio of PLL frequency synthesizer 


system corresponded to the requirement of the whole world. Since prescaler and LCD 


driver are built in addition to PLL and controller, the compact FM/MW/LW digital 


tuning system of high performance with clock car stereo can be constructed. 
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O OUTLINE OF FUNCTION 


O Tuning Function 
. Nanual tuning (UP/DOWN) 
Auto tuning (seek and scan) 
Auto memory tuning 


Preset memory scan 


O Memory Function 
. FM1/FM2/FM3: max.18 stations 
MW1/MW2/: max.12 stations 
LW and SDK (FM): max.6 stations 


Each band have last memory. 


max,42 stations 


© The information contained herein is presented only as a guide for the applications of our products. No 
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INTEGRATED CIRCUIT TCSB09F—oo4 
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© Clock Function 
24h display in EUROPE 
12h display in other area 


© Other Function 
STEREO/MONO, LOCAL/DX, LOUDNESS, METAL/NORMAL, NOISE REDUCTION and the display 
and the control output of AUTO PROGRAM SEARCH 
The control output and the level indicator of electronic volume 


- Tracking data 
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TC9309F-002 DIGITAL TUNING SYSTEM 


UNDER DEVELOPMENT 


OUTLINE OF SYSTEM 


TC9309F-002 is CMOS LSI developed for world-wide FM/MW/LW radio of PLL frequency 
synthesizer. Electronic volume function is built-in and main volume, balance, tone 


control (3-band type) and feder can be controlled in combination with external TC9222N/F. 
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code=000 is 3 bands(FM/MW/LW), code=001 is 2 bands (FM/MW) 








OUTLINE OF FUNCTION 


Tuning Function 

. Manual UP/DOWN tuning 

. Auto tuning (SEEK/SCAN) 
. Auto memory tuning 

. Preset memory scan 


- Memory Function 
FM1/FM2/FM3: 18 stations (max.) 
MW1MW2 : 12 stations (max.), 
LW >: 6 stations (max.) 
Each band has last channel memory. 


total 36 stations (max.) 
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INTEGRATED CIRCUIT 
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Clock Function 


Europe: 24-hour clock 
. Others: 12-hour clock 


- Function 


. Radio: stereo indication, STEREO/MONO switching, LOCAL/DX switching. 
. Tape: METAL/NORMAL switching, Dolby ON/OFF switching, direction indication. 
Common: loudness ON/OFF 


Electronic Volume Function (in combination with TC9222N/F) 


Each control of main volume, valance and tone control (3 band type of Bass, 
Middle and Treble), and indication. 

- Each volume level indication by 5 points 

- Built-in mute function 
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- Other Function 


CD input and indication 
PEE sound output 
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TC9309F-006 DIGITAL TUNING SYSTEM 


UNDER DEVELOPMENT 


QUTLINE OF SYSTEM 


TC9309F-006 is CMOS LSI developed for world-wide FM/MW/LW radio of PLL frequency 


efficiency 3 band digital tuning system. 
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Synthesizer gype. Prescaller and LCD driver are built in so it can compose a high 
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code=000 is 3 bands (FM/MW/LW) , code=001 is 2 bands (FM/MW) 






S-Africa 






OUTLINE OF FUNCTION 


Tuning Function 
Manual UP/DOWN tuning 
Auto-search tuning - (SEEK) 
Preset Memory scan 


. Memory Function 


FM1/FM2 : 20 stations (max.) . 

MW : 10 stations (max.) | : 

LW S AOSekartons (uae) total 40 stations (max.) 
Random memory: 30 stations (max.) | 


Each band has last channel memory. 
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PbAlves 


Clock Function 
- Europe: 24-hour clock 

Others: 12-hour clock (built-in AM/PM indication) 
. Timer ON/OFF function (1 time) 


Audio Control Function 

- Electronic volume control (TC9176/77P) 

. Input selector: 6 input+ttape monitor (TC9164N) 

- Function indication (TC9174P) 
Electronic volume level indication output (DC output) 
Motor volume control output and indication 

- Loudness control output and indication 
-20dB muting function 


Remotecontrol Decoder Function 
. 32key remotecontrol decoder (transmission: TC9243F) 


Remotecontrol direct output except tuner mode (TC9173P) 


Other Function 
Signal level indication of receiving station (S-METER) 
Stereo indication 
Conpulsion mono output and indication 

- Tracking data 
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INTEGRATED CIRCUIT TC9309F 





TOSHIBA C2-HOS DIGITAL INTEGRATED CIRCUIT 
TECHNICAL DATA SILICON MONOLITHIC 
ern ee 
cis 
DTS-10 (4 ENTATIVE | 
| | ee ete tit 
O Single Chip DIS Microcontroller with built-in a 


Prescaler, PLL, LCD Driver and IF Counter. 

The TC9309F is a 4-bit CMOS microcontroller for 
Single chip digital tuning system with built-in 
prescaler, PLL and LCD driver. 

The CPU has 4 bit parallel addition/subtraction 
(AI, SI instructions, etc.) logical operation (OR, 
AN instructions, etc.) multiple bits judgement, 
comparison instructions (TH, SL instructions, etc. ) 
and time base functions. , tt ipa 

The TC9309F is housed in an 80-pin min-flat — — 
package and is provided with ample I/0 ports and 
exclusive key input ports which are controlled by 
powerful I/0 instructions (10, KEY instruction, etc. ) 
and 1/2 duty and 1/2 bias driving ample LCD use 
exclusive output terminals. 

In addition, the TC9309F has built in 2 modulus 
prescaler, PLL circuit, and IF counter that counts 
intermediate frequency (IF) in FH and AM bands for 
detecting broadcasting stations. 

Furthermore, the TC9309F has built in serial bus 
control function (SIO instruction) to powerfully 
contro! peripheral ICs, 6-bit A/D converter and D/A Height : 1.9/9 
converter that are usable for field strength measurement and electronic volume control, and provides 
with many functions needed for digital tuning system. 
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FEATURES 

© 4-bit microcontroller single chip digital tuning system 

© 5V+10% single power supply, CHOS structure for low power dissipation. 

© Built-in prescaler (Max. 140MHZ signal is directly input in FM band), PLL and LCD driver (1/2 duty, 
1/2 bias, frame frequency:100HZ, 64 segments). 

Easy back up of data memory (RAM) and various ports (by the INH terminal). 

Program memory (ROH):16 bitsx3968 steps 

Data memory (RAM) : 4 bitsx 256 words 


Oa 0d 


© The information contained herein is presented only as a guide for the applications of our products. No TC9309F 
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TECHNICAL DATA 





“1A12(2) 


61 kinds of powerful instructions sets (all single word instructions) 

Instruction execution time 11. 1s (7.2HHZ crystal connection) 

Abundant add and subtract instructions (Add instruction:12, subtract instruction: 12) 

Powerful ‘composite judging instructions (TMTR, THFR, THT, THF instructions, etc. ) 

Data transfer at the same row address is possible. 

Register indirect transfer is possible (MVGD, HVGS instructions) 

Powerful 16 general registers (arranged in RAM) 

stack level:2 levels 

Program memory (ROM) has no conception of page and field, and JUMP and CAL instructions can be freely 
contained in 3968 steps. | 

Further, contents of 16 bits data at any address in 1024 steps can be freely referred (DAL 
instruction) 

Built-in 16-bit general-use IF counter (IFin1, IFin2) 

Independent frequency input terminals for FM and AM (FHi~, AMin), 2 phase comparator outputs (D01, 
D02) | 

10 reference frequencies are programmably selectable (1, 3.125, 5, 6.25, 9, 10, 12.5, 25, 50, 100kHz) 
Pulse swallow system and direct frequency division system are selectable by program according to 
receiving frequency band. 

IF correction at FM band is possible (Internal port for IF offset) 

Built-in powerful serial bus control function (1/0 port-2 terminals are programmatically selectable. ) 
Powerful I/0 instructions (10, KEY, S10 instruction, etc. ) 

Exclusive key input port (KO~K3), abundand 32 terminals LCD driver. 

IF counter inputs (IFin1, IF:x2) and input ports (IN1, IN2) are programmatically selectable. 

Max. 34 I/0 ports (1/0 settable ports:15, output port:12, input port:max. 7) 

Clock stop is possible programmatically (at CKSTP instruction: supply current below 104) 

Built-in 2Hz timer F/F, 10/100HZ internal pulse output (Internal port for time base) 

Locked state of PLL is detectable (Internal port for PLL lock detection) 

Built-in 6-bit A/D and D/A converters (Selectable by selecting 1/0 port-3 terminals (P3-1~P3-3) 
programmatically). 

© OTP product: TC93P09F 

MAXIMUM RATINGS (Ta=25°C) 
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Storage Temperature -69~190 





Operating Temperature Topr 


TC9309F 
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TOSHIBA NIEGRATED CIRCUIT eeeenes 
TECHNICAL DATA 





PIN CONNECTION 


/ADin2/DAour 


2-3/CK 
DC 
/ADin1 


cox, 
DISD 909 eee eee Re Re Ph OO 
rt pe OL ao oo. Oa O<4.a.0Q 02.0. a0 COO OOoOr 


LFiw2/IN2 


15 

lFin 1/1N1 I/0 Ports aang << ee a T4 
DOQ2 Port T3 

001 T2 

GND2 Key Return 11 
FMin output T0 
AMin K3 
“Vop MFP=80pin Key input K2 


TOP View port 


_| ose 


© LCD driver output (34:2x 32=64segment) 
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TOP VIEW MINI FP-80PIN 


TC9309F 
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INTEGRATED CIRCUIT 1C9319F 


TOSH C2-MOS DIGITAL INTEGRATED CIRCUIT 
TECHNICAL DATA 





SILICON MONOLITHIC 


_ UNDER DEVELOPMENT 


Single Chip DTS Microcontroller with built-in 


Unit in m 


Prescaler, PLL, LCD Driver and IF Counter. 


The TC9319F is a 4-bit CMOS microcontroller 







for single chip digital tuning system with 
built-in prescaler, PLL and LCD driver. 
The CPU has 4 bit parallel addition/ 


1 4.0£0.2 


subtraction (AI, SI instructions, etc.) 
logical operation (OR, AN instructions, etc.) 
multiple bits judgement, comparison 
instructions (TM, SL instructions, etc.) and 
time base functions. The TC9319F is housed 
in an 60-pin min-flat package and is provided 


lc 


135702 


with ample I/O ports and exclusive key input 
ports which are controlled by powerful 1/0 


instructions (10, KEY instruction, etc.) and Pivices andth Bnd leeeee G6 nov Seclade aed 
protrusion. 


Allowable mold protrusion is 0.15mm. 


1/2 duty and 1/2 bias driving ample LCD use 
exclusive output terminals. In addition, the 


TC9319F has built in 2 modulus prescaler, PLL 






JEDEC a 


TOSHIBA QFP60—-P—-1414D 


Weight: 1.10¢ 





circuit, and IF counter that counts 
intermediate frequency (IF) in FM and AM 
bands for detecting broadcasting stations. 
Furthermore, the TC9319F has built in serial 
bus control function (SIO instruction) to powerfully control peripheral ICs, 6-bit A/D 
converter and D/A converter that are usable for field strenght measurement and electronic 


volume control, and provides with many functions needed for digital tuning system. 


FEATURES | 
. 4-bit microcontroller single chip digital tuning system 
- 5V+10% single power supply, CMOS structure for low power dissipation. 
- Built-in prescaler (Max. 140MHz signal is directly input in FM band), PLL and LCD 
driver (1/2 duty, 1/2 bias, frame frequency: 100Hz, 50 segments (max.)) 


© The information contained herein {s presented only as a guide for the applications of our products. No G3 | 
responsibility is assumed by TOSHIBA for any Infringements of patents or other rights of the third 
parties which may result from its use. No license is granted by implication or otherwise under anv 


patents or other rights of TOSHIBA or others. TOSHIBA CORPORATIO!: 


© The products described in this document are strategic products subject to COCOM regulations. 
sTIAI2(IFA They should not be exported without authorization from the appropriate governmental authorities (as of 1988.) 


asuiea NIEGRATED CIRCUIT “coster 
TECHNICAL DATA 





. Easy back up of data memory (RAM) and various ports (by the INH terminal). 
Program memory (ROM): 16 bits x 2048 steps 
Data memory (RAM): 4 bits x 192 words 


Note Because this product is under development, these specifications are subject 


to change without notice, 


. 61 kinds of powerful instructions sets (all single word instructions) 

. Instruction execution time ll.lus (3.6MHz or 7.2MHz or 10.8MHz crystal connection) 
Abundant add and subtract instructions (Add instruction: 12, subtract instruction: 
12) 

. Powerful composite judging instructions (TMTR, TMFR, TMT, TMF instructions, etc.) 
Data transfer at the same row address is possible. 

Register indirect transfer is possible (MVGD, MVGS instructions) 

. Powerful 16 general registers (arranged in RAM) 

. Stack level: 2 levels 
Program memory (ROM) has no conception of page and field, and JUMP and CAL . 
instructions can be freely contained in 2048 steps. 

Further, contents of 16 bits data at any address in 1024 steps can be freely - 
referred (DAL instruction) 

Built-in 20-bit general-use IF counter (IFInN1, IFIN2) 

Independent frequency input terminals for FM and AM (FMyyn, AMIn),2 phase comparator 
outputs (DO1, D02) 

. 3 crystal oscillation frequencies are programmatically selectable. (3.6MHz, 7.2MHz, 
10.8MHz) 

. 10 reference frequencies are programmably selectable (1, 3.125, 5, 6.25, 9, 10, 12.5, 
25, 50, 100kHz) 

. Pulse swallow system and direct frequency division system are selectable by program 
according. to receiving frequency band. 

- IF correction at FM band is possible (Internal port for IF offset) 
Built-in powerful serial bus control function (1/0 port-2 terminals are programmatical: 
programmatically selectable.) | | 
Powerful I/O instructions (10, KEY, SIO instruction, etc.) 

. Exclusive key input port (KO~K3), abundand 25 (max.) terminals LCD driver. 


IF counter inputs (IFrn1, IFIn2) and input ports (IN1, IN2) are programmatically 


selectable. 
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INTEGRATED CIRCUIT 1C9319F 


TECHNICAL DATA 


TOSHIBA 





. IF counter inputs (IFIN1, IFIN2) and input ports (IN1, IN2) are programmatically 
selectable. | 

. Max. 27 I/O ports (I/O settable ports: 12 (max.) output port: 8 (max.) input 
port: 7 (max.)) 
Clock stop is possible programmatically (at CKSTP instruction: supply current below 
LOA) 

. Built-in 2Hz timer F/F, 10/100Hz internal pulse output (Internal port for time base) 

. Locked state of PLL is detectable (Internal port for PLL lock detection) 

. LCD driver Terminal (S21~S25) and I/O port (P1l-1~P1-4, P4-1), phase comparator 
output (D02) and Output port (T7) are programmatically selectable. 

. Built-in 6-bit A/D and B/A converters (Selectable by selecting I/0 port-3 terminals 
(P3-1~P3-3) programmatically). 
OTP product: TC93P19F 


MAXIMUM RATINGS (Ta=25°C) 
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INTEGRATED CIRCUIT 1C9319F 


TECHNICAL DATA 


TOSHIBA 





PIN CONNECTION 
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TOP VIEW QFP-60PIN 
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LCD DRIVER OUTPUT 
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SERIAL BUS CONTROL SYSTEM 


FADER, LOUDNESS 
Oo 
QO, QO. 
<> ol 
ELECTRONIC VOLUME DTS PLL 
SYSTEM 
TC92Z22N/F TCO2Z16/17P 


KEY MATRIX 


3 BANDS TONE CONTROL 


4/8bits 


ICRO-CONTROLLER 





TB2104F TB2104F 
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INTEGRATED CIRCUIT TC9216P,TC9217P 


TOSHIBA TECHNICAL DATA C2MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


o HIGH SPEED PLL WITH BUILT-IN PReScALER For OTS *RIVNTA TIVE 


TC9216P/17P is a high speed PLL-LSI with built-in TC9216P 





Unit in mm 








2-modulus prescaler. Each function is controlled 
through 3 serial bus lines and high performance 


digital tuning system can be constituted. 


FEATURES 


Suitable for DTS of Hi-Fi tuner and car stereo 


Built-in prescaler, and it can operate 30140 MHz 
(2-modulus type) at Fif band and 0.560 MHz (2- 
modulus type or direct frequency dividing type) 


at AM band. 
Package width and length do not 
include mold protrusion. 

Allowable mold protrusion is 0.15mm. 


JEDEC — 
TOSHIBA DIP16—P—300A 


Built-in 16-bit programmable counter, two parallel 


outputs phase comparator, crystal oscillator and 






reference counter. 
- Crystal resonator can be used 4.5 MHz or 7.2 MHz. 


- 15 kinds of reference frequency can be selected. 
(when crystal is used 4.5 MHz) (Ref=0.5k, lk, 
2.5k, 3k, 3.125k, 3.90625k, 5k, 6.25k, 7.8125k, 
9k, 10k, 12.5k, 25k, 50k, 100 kHz) 


- Frequency measurement (HFCyy, LFCry) of intermediate 
frequency etc. and periodic measurement (SCyy) of 
low frequency pilot signal etc. are possible by 
built-in 16-bit universal type frequency counter. 
(Note; TC9216P does not have periodic measurement 
function. ) 

- Built-in abundant general purpose input/output — 


Package width and length do not 
terminal and usable for control radio circuit part. include mold protrusion, 


Allowable mold protrusion is 015mm, 


- All of function controls are performed through 3 


ser i ‘. 
serial bus lines TOSHIBA DIP20—P—300A 


Weight: 1.24¢ 





@ The information contained herein is presented only as a guide for the applications of our products. No Y? rs Vv 
responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third 
Parties which may result from Its use. No license is granted by implication or otherwise under any 


patents or other rights of TOSHIBA or others. TOSHIBA CORPORATION} 


© The products described in this document are strategic products subject to COCOM regulations. 
They should not be exported without authorization from the appropriate governmental authorities (as of 1988.) 
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INTEGRATED CIRCUIT 


[ IBA T69216P;TC9217P 
TOSR od TECHNICAL DATA 





- Operating voltage range: Vpp=5-.0+0.5V, and it is CMOS structure. 


‘ Package is DIP-16 plastic (TC9216P) and DIP-20 plastic (TC9217P). 


MAXIMUM RATINGS (Ta=25°C) 
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INTEGRATED CIRCUIT 


TOSHIBA TC9216P,TC9217P 
TECHNICAL DATA 





TERMINAL CONNECTION 





TC9216P TC9217P 
XT fl Vpp xy fl Vpp 
Xr [2 DO2/0T-4 Xy 2 p02 
DATA ]3 DO1 DATA $3 DO1 
CLOCK {4 GND CLOCK 94 GND 
PERIOD 5 FMIN PERIOD 9/5 FMIN 
OT-1 6 AMIN OT-1 §6 AMIN 
OT-2 7 1/0-6/LFCrN OT-2 97 1/0-9/LFCiN 
OT-3 fg 1/0-5 OT-3 §8 L/0-8 /HFCIN 
OT-4 Ig 1/0-7/SCIN 
I/0-5 fF 10 L/0-6 
TOP VIEW 
DIP-16 PIN TOP VIEW 
DIP-20 PIN 
BLOCK DIAGRAM < <i 
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(Note) @ Mark terminals are not existence in TC9216P. 


Terminal name of TC9216P is shown in parentheses, 
Others are common terminals. 
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INTEGRATED CIRCUIT Tes222N, TC9222F 


OSHIBA C-HOS DIGITAL INTEGRATED CIRCUIT 
TECHNICAL DATA SILICON HONOLITHIC 


© SINGLE CHIP ELECTRONIC VOLUHE SYSTEH TENTATIVE!) 
Unit 


TC9222N/F is the single chip electronic volume system 
IC that has been developed for use on car stereos. 

This IC is capable of controlling volume (main volume), 
balance, fader, bass, middle, treble and loundness. 








: 
o 
e] 
od 





All volumes are selected and controlled by inputting | 1 | aw 
serial data. | 38.0+0.2 ss 
Ni eee eres 
Bolume - 0~790B (1dB/STEP) Dae ee ee 
. R ; | HIM AIR AA A 2 2 So 
Fader : O~60dB (6 STEPS) Ce e 
Tone control (bas, middle, trebla) : +12dB (2dB/STEP) 1.78) 1.0+0.1 
Loudness : ON/OFF LSS TYR AOE OI Lg] 018 @ 
The Jogical level of the serial data input terminal nclertiy of mold resin is not included in the 
has been set at 0-5V and is directly controllable package width and dala ae anes 
through a 5V system microcomputer. value of the mold resin projection is 0.15 mm. 
JEDE C. — 
The C-HOS structure provides a Wide operating supply TOSHIBA SD1Pa2-P-600 


voltage range and low current consumption. 


This IC is available in two packages : the shrink DIP 
42 pin package (1C09222N) and 44 pin flat package 
(109222F). 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


[Power Dissipation | Po | 800 (300) _—|_ au | 
Storage Temperature package width and length. However, allwable 
value of the mold resin projection is 0.15 mm. 


Current value in ( ) represents RATING for 1C9222F. JEDEC _ 
TOSHIBA QFP44-P-14140D 
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Projection of mold resin is not included in the 





The information contained herein is presented only as a guide for the applications of our TC9222K 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication ; 
412(1) or otherwise under any patent or patent nghts of TOSHIBA or others. TOSHIBA CORPORATION 


INTEGRATED CIRCUIT 


TECHNICAL DATA 


‘OSHIBA 


109222N, 109222F 





PIN CONNECTIONS (TOP VIEW) 


TC9222N. 


TVR-IN 
TVR-OUT 
(NC) 
(NC) 
STB 
DATA 





TC9222F — 


311) VR2-OUT 


( TOP VIEW ) 
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INTEGRATED CIRCUIT 


TECHNICAL DATA 


TC9222N, I09222F 


BLOCK DIAGRAM 
Vss Yop 
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VR1-OUT © = e O vR1-OUT 
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© a) 
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Nata Latch Circuit (TONE/FADER/VR) 


() LVR 


GND © Data Corder + Strobe Generation Circuit Bi 


CK © 


‘ 16 BIT Shift Register Circuit 4 DATA 
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INTEGRATED CIRCUIT 


TOSHIBA | TB2104F 
TECHNICAL DATA 











"3° TS r — | 
TE leh LATIVE 


OUTLINE 


TB2104F is VFD static driver IC developed for 


display of Hi-Fi Tuner and radio, etc. 


‘ FUNCTIONS/FEATURES 


o™~ 
= 
we 
th 
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Built-in 20bits (20 segments) VFD drivers. 
(50V/40mA) 
. 20bits serial data control or T-BUS control. 


. Mzximum 160 segments (8ICs) display by T-BUS 


control. Ao 
. : rT 
- Bi CMOS Structure. = 
Operating Temperature Range Ta=-40~85°C Package width and length do not include 
Package: SSOP-30 mold protrusion. 


Allowable mold protrusion is 015mm. 





TOSHIBA SSOP-P-375 


MAXIMUM RATINGS (Ta=25°C) 
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(Note) In case it is used at more than Ta=25°C, 















it is considered by reducing 6.4 mW each 
1c. 
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INTEGRATED CIRCUIT TB2104F 


TECHNICAL DATA 


TOSHIBA 





BLOCK DIAGRAM 
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T-BUS DECODER 
CIRCUIT 


[\ 







20BITS SHIFT REGISTER CIRCUIT 
20BITS DATA LATCH CIRCUIT 
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oo 
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pwnd @ 
Ne 


0 Digital IC For Serial Data Contro 
er [rower ta Foret) 


Voluse Control! and Balance Control. 7 ; a | 
COIS4AP ATT=-66qB/2nd step VDD=12V } DIP-16 | Serial 18bits | 


_ {| Tone Control. 1 IC/Bass,1 IC/Treble VDD=12V | DIP-16 rial 18bits. | 


< 
fm) 
= 


| 8 |8|8| 2 
S| 2 [3/2 
HH 


TC9170AP Graphic Equalizer. 1 IC/1 Band VDD=12V | DIP-16 | Serial 18bits | 
Voluze Control] and Balance Control. fect 
Hi-Fi use. -76dB/2dB step VDD=415V | DIP-16 | Serial 20bits 
Volume, Balance and Loudness Control. _ . , 
Hi-Fi use. -76dB/24B step VDD=t15V | DIP-20 | Serial 20bits 
1C9184P Tone Control Bass/T reble. VDD=+SV | DIP-16 | Serial 20bits 
TC9187AN/AF | 7 Bands Graphic Equalizer. VOD-12V | Seo age | Serial t2bits 
| Single chip. Volume, Blance, Tone, Loudness and SDIP-42 ‘ ; 
TC9188N/F Fader Control. Car Audio Use | VDD=12V Serial 16bits 
TC9194P Tone Control Bass/Treble. VDD=t9V | DIP-18 | Serial 20bits 


o 


Voluge, Balance and Loudness Control. : eal : 
1C9207P =| oar Audio use. -75dB/1dB step DD=10¥ | DIP-20 rial 14bits | 

Volume, Balance and Loudness Control. : : 
1C9212P Hi-Fi use. -78dB/1dB step DD-+14V | DIP-20 | Serial 14bits 


V 

VDD=t 
Volume and Balance Control. : 
1C9213P Hi-Fi use. -78dB/1dB step VDD=t14V | DIP-16 | Serial 14bits 


dl oe serial bit 
ANALOG | TC9162H VDD#15V Serial 14bits 
i a Hagel da ial rial 20bits 


S€ 
C9216P PLL for DIS. fmax=140HHz Built-in IF Counter. | VDD-SV | DIP-16 | T 
T 


% 


tonal, 


bad 


BUS 
BUS 
PLL Frequency Synthesizer for Hobile and 


TC9217P PLL for DTS. fmax=140HHZ Built-in IF Counter. | VDD-5V | DIP-20 


eTOR29/F | oo naicee teleghan VOD-SV | orp ae | Serial 16bits 

1c9311P/F | Hechanism Control LSI. VDD-3V | Sop oy | Serial sbits 

*TB2104F | 20 Segsents VFD static driver VDD=5V Bus 
Serial 20bits 


* New Product +: Under Development 
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| OVERSEAS OFFICES | 


Sto Paulo: 


pagers Brasileira Representacoes Lida. 
avicsia, 807-23 Andar Cros 2101, 21 r 

Cerquewa Cesar. = See 

Cep 01311-SSo0 Paulo SP. Brass 

Tet. 283-4511, 4714, 4964, 285-0458 

Fax: (11) 251-4104 

Telex: 011-22298 Cabie: TOSHIBA SPO 


Athens: 


Toshibs Corporation Athens Ottice 

Athens Tower Bidg. A, 24 Mesogion Awe., 

Athens 115-27, Greece 

Tel.: 7799828-9, 7731824 Teiex: 21-6582 TSBA GR 
Cable: TOSHIBA ATHENS 


Tehran: 


Toshiba Corporation Iran Oftice 

No. 79 Bucharest Awe., rd Floor, Arpentine 
Square, Tehran, tran 

P.O. Box 15745-343, Tehran, tran 

Tel.: 624729 Telex: 212531 TSBAIR 

Cable: TOSHIBACO TEHERAN 


Beijing: 


Toshiba Corporation Beijing Ottice 

Room 1622/1624 Beijing Hotel, Dong Chang An Jie, 
Beinng, The People’s Republic of China 

Tel.: 500-7765 (EX. 1622, 1624, 3857) 55-4179, 4768 
(Direct) 

Telex: 22807 TOSPK CN Cable: TOSHIBA PEKING 


Guangzhou: 


Toshiba Corporation Guangzhou Cttfice 

Room 609, Otfice Tower, China Hotel, Lu Hua, Lu, 
Guangzhou, The People’s Republic of China 

Tel.: 663388 (EX. 2609) 677427 (Direct) 

Fax: (20) 67-7427 Telex: 44585 TSBGZ CN 

Cable: TOSHIBA GUANGZHOU 


Shanghal: 


Toshiba Corporation Shanghal Otfice 

Room 2705 —8, Shanghai Union Building Yanan Ad. 
EasvSichuan Rd., Shanghai, The Peopte’s Republic cf 
China 

Tel.: 200156, 200157, 200076 Fax (21) 200075 


Wellington: 


Toshiba Corporation Representative 
In New Zealand . 

12th Fleer, Paxus House, 79 Bouicott Street 
P.G, Box 3549, Wellington, New Zealand 
Tel.: 721865, 726001 Fax: (4) 731-394 
Telex: 3433 TOSHIBA NZ 

Cabte: TOSHIBA WELLINGTON | 


Electronic Components Business Sector 
Tustin Head Oftice 

(MOS 1C Or, Sermconductor Dev.) 

2692, Dow Avenve, Tustin. CA 92880, USA 
Tel.: (714) 832-6300 Fax: (714) 832-5890 

Tetex: 314138 

Ezssterm Ares Office 

(MOS KC Drv, Serruconductor Div.) 

67 South Bectord Sree 

Sure 200, Burlington MA 01803, U.S.A 

Tel.: (617) 272-4352, 5548 Fax: (617) 272-3089 
South Easter Regional Ottice 

(MOS iC Orv.) 

4025 Pleasantdale Rd., Sune 320 Atlanta GA 30340, 
U.S.A 

Tel.: (404) 493-4240 Fax: (404) 493-4403 

San Jose Otfice (Electron Tubes & Devices Div.) 
Western Area Otfice (MOS IC Drv.) 

2021 The Alameda Suite 220 

San Jose, CA 95126, U.S.A. 

Tel.: 406-244-4070 Fax: 408-248-5379 
Southwesterm Regional Ottice 

(MOS IC Dw.) 

1400 Quail St. Surte 100 Newport Beach, CA $2650, 
U.S.A. 

Tel.: (714) 752-0373 

Chicago Office (Electron Tubes & Devices Ow., 
Semiconductor Drv.) 

Central Area Office (MOS IC Ov.) 

1101A Lake Cook RO. Deerfield, IL 60015, U.S.A. 
Tel.: (312) 945-1500 Fax: (312) 945-1044 

South Central Regional Ottice 

(MOS IC Ow.) 

1750 Noh Collins Byd, Sute #116 
Richardson, Texas 75080, U.S.A. 

Tel.: (214) 480-0470 Fax: (214) 235-4114 
Poughkeepsie Sales Ottice 

(MOS IC Ow.) 

511 South Road Poughkeepsie NY 12602, U.S.A. 
Tel.: (914) 462-5710 Fax: (914) 485-2866 

Boca Raton Sales Ottice 

(MOS IC Dw.) 

1200 N. Federal Highway Suite 407 

Boca Raton, FL 33432, U.S.A 

Tel.: (305) 394-3004 Fax: (305) 394-3006 

Detroit Otfice 

(Automotiv Drv.) 

26533 Evergreen Road, 

Suite 420 Southfield, Mi 48076. U.S.A. 

Tel.: (313) 827-7700 Fax: (313) 569-7174 


Toshiba (UK) Limited 


Toshiba House, Frimley Road, Frimley, Camberley, 
Surrey Gu16 5, U.K. 
Tel.: (0276) 62222 Fax: 0276-682256 Telex: 858798 


Toshiba Electronics Scandinavia AB 


Box 438 (VASAGATAN 3) 101 25 Stockholm Sweden 
Tel.: 08-145600 Fax: 08-119574 
Telex: 14369 (TSB STK S) 


| SALES SUBSIDIARIES | 


Toshibs America, inc. | 


Toshibe Europa (1.£.) GmbH 
Electronic Components 
Neuss Head Cftice 
Gorinzer Strasse 5, 4040 Neuss. 
F.R. 
Tel: (02101) 1570 Fax: (02101) 157241 
Lisison Offices 


Germany 
Tet.: (07352) 23061-66 Fax: (07152) 27658 
Telex: 7245706 
Munchen: Buro Munchen Arabellastr. Ry. 
8000 Munchen 81, F.A. 
Tel.: (089) 928091-0 Fax: 089-928093;.42 
Telex: 5212363 
Paris: Tour de Bureaux de Rosny, 
2. $3118 Rosny, Sous Bis, France 
Tel.: 4855-5655 Fax: 4855-5248 
Telex: 613351 F TOSPAR 


Toshiba Electronics italiana §.R.L. 
Centro Direnonaie Colleora Palazzo Andromeda 
Ingresso 1, 20041 Agrate Brianzaz (Milano), katy ~ 
Tel.: 039-638891 Fax: 039-638892 . 
Telex: 326423 SUVBC 


Toshiba Electronics Talwan Corp. 
Taipel Head Cttice 
8F, Min Sheng Chen Kou Bidg., 348-350 Man Sherg 
East Road Taipei, Tanwan 
Tel.: 02-502-9641 Fax: 02-503-7964 
Telex: 26874 TETTP 
Kaohsiung Ottice 
16F-A Chung-Cheng Building 
No. 2 Chung-Cheng 3rd. 80027 Kaohsiung 
Tel.: (07) 243-0825 Fax: (07) 282-7446 


Toshiba Electronics Asia, Ltd. 
Hong Kong Head Office 
S/F, Hong Kong Hotel, Canton Road, Kowtoon, 
Hong Kong 
Tel.: 3671-141 ~ 4, 3-721-6111 Fax: 852-123-48259 
Telex: 38501 TSBEH HX 
Seoul! Branch Office 
Room 11362. Chamber Building, 45, 4KA 
Namdaemur-Ro, Chung-Ku, Seoul, Korea 
Tel.: (2) 757-2472 -3 Fax: (2) 757-2475 


Toshiba Trading Singapore Pte., Ltd. 
460 Alexandra Road = 26-02, PSA Bldg., 
Singapore 05113 
Tel.: 2737555 (Ovrect) Fax: 2735368 
Telex: RS 23892 TOSHIBA 


Toshiba (Australia) Pty, Ltd. 
84-32 Talavera Road, North Ryde, N.S.W. 2113 | 
Australia 
Tel.: (2) 887-3322 Fax: 2887-3201 Telex: AA27235 


MANUFACTURING SUBSIDIARIES AND JOINT VENTURES 


Toshiba Semiconductor (U.S.A), Inc. 


Toshiba Semiconductor G.m.b.H. 


1220, Midas Way, CA 94086, U.S.A Grotrian-Steinweg Str. 10, 2300 

Tel: 408-739-0560 Far 408-746-0577 _ ig, FR. Germany 

Telex: 346378 Tel.: (0531) 31-0060 Fax: (0531) 31006129 
Telex: 952368 TSCD 


Toshiba Westinghouse Electronics Corporation 
Westinghouse Circle, Horseheads, New York 
14845, U.SA 
Tel.: (607) 796-3500 


Toshibe Electronics Malaysia Sdn. Bhd. 
42507 Telok Panglima, Grang, 15KM Klang-Banting 
road, Kuala Langat Selangor, Malaysia 
Tel.: 03-352-6001-7 Fax: 030-352-6149 . 
Telex: TOEL MA 39505 
Penang Branch Office 
Lot 2.08 2nd Floor, Viisma Chxxiate Products, 
41 Adoo Satie Lane Penany 10400 Malaysia 
Tol: 04-368S23, 04-368529 Fax: 04368515 


Industria Mexicana Toshite, S.A. 
Calzada de Guadalupe, No. 303, Cuatitian, 
Edo de Mexico, Mexico 
Tel: 5-65-00-88 Telex: 017-72-560 
Cable: Toshiba Mexico 


Semp Toshiba Amaronss S_A. 
Rua ica No. 500, Distrito industris!.we Sutrama, Manaus, 
CEP &9000, Amazonas, Brazil 
Tel.: (092) 237-2368 
Tetex: 58922197 SEMP BR Cable’ SEMP AMAZON 


Toshiba Singapore Pte Ltd. 
20 Pasir Panjang Road, 09-1£/26 PSA Muhi-Storey 
Compiex, Singapore 0511 

Tel. 2718066 Telex: RS 36552 TSPMFG 





The informuson in tha guide has been carefully checked and is believed to reliable, however, . 
NO retcorsieity Can be assumed for inaccuracies that may not have been caught 
Ad ndormmason in the quide is aubect to change without prior notice. Furthermore, 
Toshiba cannot assume resporaibaity for the use of any license under the patent rights of Toshiba or any thd partes. 





TOSHIBA 


TOSHIBA CORPORATION 
INTERNATIONAL OPERATIONS— ELECTRONIC COMPONENTS 


1-1 SHIBAURA 1-CHOME. MINATO-KU, TOKYO. 105, JAPAN 
Tat 457.3498 Faw 451-0576 Telex J22587 TOSHIBA 


CASLE TOSHIBA TOKVS 


HP PAC. Prited in Jaan = 





